Laser -driven thin (2 -10 -.x thick) plates of aluminum and copper are accelerated to velocities >_5 km /s by a 1.06 -µ wavelength Nd:YAG 8 -10 ns FWHM laser pulse at power densities 0.7 -4.0 GW /cm2. Accelerations >_109 km /s2 have been achieved. The acceleration and velocity of these 0.4-1.0 -mm-diameter plates are experimentally recorded by velocity interferometry (VISAR)1 and the planarity of impact by streak photography.2
INTRODUCTION
Metals of controlled thickness (2-10 |l) are vacuum deposited on UV-fused quartz substrates. A NdrYAG laser is focused through the substrate and on the metal foil (plate).
The laser energy is deposited in a few skin depths^ (-10-50 A) in the foil at the substrate interface. The metal at this interface is converted to a metal plasma at high temperature and pressure resulting in the acceleration of the remaining plate thickness (Figure 1 ). All of these modifications reduce laser energy requirements and improve plate velocity and planarity. 
250-mm focal length lens

EXPERIMENTAL METHOD FOR PLATE PLANARITY AND INTEGRITY
Most applications of plate impacts to generate shock waves require a high degree of planarity i.e., minimum tilt, bow, or ripple in the plate surface at impact. Actual quantative requirements depend on numerous experimental parameters and material properties.
To quantify plate impact planarity, a target of transparent material, i.e PMMA (Lucite ®), is positioned 75 -100 p. from the free surface of the plate surface with its parallel to the plate and perpendicular to the flyer plate velocity vector ( Figure 6 ). As the flyer plate impacts the PMMA a bright flash is generated by the shock and recorded with an electronic streak camera. ( Figure 7) . The planarity can be correlated with plate thickness, flight length, laser power /energy density uniformity , or other experimental parameters.
To synchronize the Nd:YAG laser pulse that accelerates the plate with the impact time of the plate on the Lucite® target, a small portion of the laser beam is sent through an optical fiber and placed on the streak camera. The time difference produces an average velocity over a fixed distance. 
To quantify plate impact planarity, a target of transparent material, i.e PMMA (Lucite®), is positioned 75-100 |H from the free surface of the plate surface with its parallel to the plate and perpendicular to the flyer plate velocity vector ( Figure 6 ).
As the flyer plate impacts the PMMA a bright flash is generated by the shock and recorded with an electronic streak camera. ( Figure 7 ). The planarity can be correlated with plate thickness, flight length, laser power/energy density uniformity , or other experimental parameters.
To synchronize the NdiYAG laser pulse that accelerates the plate with the impact time of the plate on the Lucite® target, a small portion of the laser beam is sent through an optical fiber and placed on the streak camera.
The time difference produces an average velocity over a fixed distance. 
